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abstract: Objectives: Diabetes mellitus (DM)-related knowledge and preventative practices are vital for the successful 
management of this condition. In Kuwait, few studies have been conducted to evaluate the knowledge and preventative 
practices of DM patients. This study aimed to assess DM-related knowledge and preventative practices among government 
employees with DM in Kuwait and to examine associations between DM knowledge, preventative practices and other 
variables. Methods: This cross-sectional study was conducted in June 2015 and involved 345 employees with DM from 15 
government ministries in Kuwait. A self-administered Arabic-language questionnaire was designed to assess DM-related 
knowledge and preventative practices based on the Diabetes Knowledge Test and the recommendations of the American 
Diabetes Association, respectively. Results: A total of 312 ministry employees agreed to participate in the study (response 
rate: 90.4%). The mean age was 45.6 ± 10.6 years. A total of 63.4% were male and 64.1% were Kuwaiti. The median DM 
knowledge score was 9 out of 14 and the median preventative practice score was 5 out of 14. High knowledge scores were 
significantly associated with education (β = 1.510; P ≤0.001) and income (β = 0.896; P ≤0.001). High preventative practice 
scores were significantly associated with income (β = 1.376; P = 0.002), DM duration (β = 0.919; P = 0.026) and knowledge 
scores (β = 1.783; P = 0.015). Conclusion: Government employees in Kuwait were found to have average DM knowledge 
and poor preventative practices. It is therefore imperative that policy-makers develop educational and health-promoting 
campaigns to target government employees with DM in Kuwait.
Keywords: Diabetes Mellitus; Knowledge; Primary Prevention; Lifestyle Risk Reduction; Health Education; Kuwait.
امللخ�ص: الهدف: املعارف املتعلقة بال�صكري واملمار�صات الوقائية امران مهمان لنجاح عالج املر�ض.يف الكويت اأجريت درا�صات قليلة 
لتقييم املعارف واملمار�صات الوقائية ملر�صى ال�صكري. تهدف هذة الدرا�صة اإىل تقييم املعارف واملمار�صات الوقائية ملوظفي احلكومة 
امل�صابون بال�صكري يف الكويت واأختبار مدى ارتباطها بعوامل اأخرى. الطريقة: اأجريت هذة الدرا�صة املقطعية العر�صية يف يونيو 2015 
لتقييم املعرفة  العربية  باللغة  ا�صتبيان ذاتي  الكويت. مت ت�صمم  15 وزارة يف  بال�صكري يف  345 موظفا حكوميا م�صابون  و�صملت على 
بال�صكري وطرق الوقاية منه مبني على اأختبار املعرفة بال�صكري وتو�صيات اجلمعية الأمريكية لل�صكري. النتائج: وافق 312 موظفا على 
امل�صاركة بال�صتبيان )معدل ال�صتجابة: %90.4(. كان متو�صط العمر 10.6 ± 45.6 �صنه. و %63.4 من الذكور و %64.1 من الكويتيني. و�صيط 
درجة املعرفة بال�صكري كان 9 من 14 ومتو�صط املعرفة بطرق الوقاية كان 5 من 14. الن�صب العالية للمعرفة بال�صكري كانت مرتبطة ب�صكل 
كبري مع امل�صتوى التعليمي )β = 1.510؛ P ≤0.001( والدخل ال�صهري )β = 0.896؛ P ≤0.001(. بينما الن�صبة العالية للمعرفة بالطرق الوقائية 
كانت مرتبطة ب�صكل كبري بالدخل )β = 1.376؛ P = 0.002(، ومدة ال�صابة بال�صكري )β = 0.919؛ P = 0.026( ودرجة املعرفة.)β = 1.783؛ 
P = 0.015(. اخلال�صة: موظفو القطاع احلكومي امل�صابون بال�صكري يف الكويت لديهم م�صتوى متو�صط للمعرفة عن مر�ض ال�صكري وم�صتوى 
امل�صابني  احلكوميني  املوظفني  ت�صتهدف  و�صحية  تثقيفية  تطوير حمالت  ال�صيا�صات  �صناع  على  يتحتم  لذلك  الوقائية.  للطرق  �صعيف 
بال�صكري يف الكويت.
الكلمات املفتاحية: ال�صكري؛ املعرفة؛ الوقاية الأولية؛ تقليل الختطار عن طريق اأمناط احلياة؛ التثقيف ال�صحي؛ الكويت.
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Advances in Knowledge
- The findings of this study revealed average diabetes mellitus (DM)-related knowledge and poor adherence to preventative practices 
among government employees with DM in Kuwait. 
Application to Patient Care
- This study emphasises the importance of improving current DM knowledge and preventative practices among government employees 
with diabetes in Kuwait.
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Diabetes mellitus (dm) is an increasingly prevalent economic burden worldwide.1,2 A study conducted in Kuwait in 1998 estim-
ated the prevalence of DM among adults to be 
14.8%.3 In 2013, another Kuwaiti study estimated the 
prevalence at 25.4% among adults, indicating it to 
be a major public health problem.4 Well-designed 
educational programmes have been developed 
worldwide for patients with DM in order to improve 
their knowledge of this chronic condition as an 
essential aspect of promoting self-care and self-
management behaviours.5,6 High levels of DM-related 
knowledge have been associated with improved 
clinical outcomes, fewer complications and enhanced 
glycaemic control and quality of life.7–10
Several studies have been conducted worldwide 
to determine DM-related knowledge among different 
populations.11–13 In Canada, a community telephone 
survey among adults in the general population 
revealed a low level of general DM knowledge.11 Kheir 
et al. also reported relatively poor knowledge levels 
among 54 patients attending a diabetic clinic in Qatar; 
these findings were similar to those of a study of Saudi 
Arabian female patients with DM.12,13 Interestingly, 
most studies have evaluated patients with access to 
DM-related healthcare services who would therefore 
be expected to have greater DM knowledge than 
patients in the general community.2,7 
In 2004, a Kuwaiti study revealed low levels of 
DM knowledge among 5,114 people with diabetes 
attending 24 primary healthcare clinics, with only 
9.7% demonstrating adequate knowledge.7 In addition, 
the study reported that a younger age, higher levels 
of education and higher incomes were significantly 
associated with higher knowledge scores; however, the 
study did not assess preventative practices and their 
association with DM knowledge.7 In 2013, research 
from the United Arab Emirates revealed that 31% of 
patients had poor DM knowledge and 72% had negative 
attitudes towards the disease, concluding that low 
levels of DM awareness were prevalent in the region.14 
However, a more recent study testing DM knowledge 
in Oman found that patients displayed satisfactory 
knowledge and good preventative practices, apart 
from low adherence to a regular exercise regimen.15
The objective of the current study was to assess 
levels of DM-related knowledge and adherence to 
preventative practices among people with DM employ-
ed in the Kuwaiti public workforce. In addition, the 
study also aimed to examine associations between 
these two variables and to identify associations with 
other factors. It was hypothesised that a higher DM 
knowledge score would be associated with greater 
adherence to preventative practices. 
Methods
This cross-sectional study took place in June 2015 
and included all 5,417 employees working at 15 
government ministries in Kuwait. The Ministries of 
Defence, the Interior and Foreign Affairs were not 
included as permission from the authorities to screen 
employees at these sites could not be secured. Two 
doctors visited all of the employees working in each 
ministry building to screen all those with self-reported 
type 1 or type 2 DM. Only individuals who were govern- 
ment employees, those who claimed to have been 
diagnosed with type 1 or type 2 DM by a doctor and 
those who were fluent in Arabic were included in the 
study. 
A self-administered questionnaire was designed 
to collect sociodemographic data, medical history, 
levels of DM knowledge and adherence to preventative 
practices. For the items involving DM knowledge, a 
modified version of the Diabetes Knowledge Test was 
used.16 These questionnaire items were previously 
translated into Arabic and validated in a Kuwaiti 
population by Al-Adsani et al.7 For the knowledge 
items, each of 14 questions was scored as either 1 
or 0 for correct and incorrect/missing responses, 
respectively, for a total score of 14. Scores of ≤6, 7–11 
and ≥11 were considered to indicate low, average and 
high DM knowledge, repectively.7 The preventative 
practice section of the questionnaire was developed 
based on the recommendations of the American 
Diabetes Association (ADA).17 The preventative pract-
ice items were translated into Arabic and a panel of 
local diabetes experts confirmed the translated items 
to be appropriate for a Kuwaiti population. As with 
the knowledge items, the 14 preventative practice 
items were assigned a score of 1 or 0 for correct and 
inappropriate/missing responses, respectively, for 
a total score of 14. Scores of <5, 5–6 and ≥6 were 
deemed to indicate poor, average and high adherence 
to preventative practices, respectively. Education level 
was categorised based on the completion of various 
degrees as high (bachelor’s degree or postgraduate 
diploma), average (diploma) or low (elementary, 
middle or high school certificates).
All collected data were crosschecked by inspect-
ing the frequencies of the variables and correcting 
inaccurate values. Means, standard deviations, med-
ians, ranges and proportions were used to present the 
variables, as appropriate. The 95% confidence interval 
for proportions was obtained using the binomial 
method with Stata® data analysis and statistical 
software, Version 13.0 (StataCorp LLC, College Station, 
Texas, USA). A Chi-squared test was used to assess 
the significance of associations between categorical 
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variables. Knowledge and preventative practice scores 
were used as outcome variables for the binary logistic 
regression models. Odds ratios were calculated from 
the binary logistic regression analysis. For multivariate 
logistic regression, the analysis was adjusted for age, 
gender and other factors found to be significantly 
associated with each outcome during the crude 
analysis; as such, age, gender, education and income 
were adjusted in the knowledge model, while age, 
gender, income and smoking status were adjusted in 
the preventative practice model. Pearson’s correlation 
coefficient was used to evaluate the relationship 
between knowledge and practice scores and a simple 
linear regression analysis was used to assess the 
strength of the unadjusted association between the 
two variables. A P value of <0.050 was considered the 
cut-off value for significance.
Table 1: Sociodemographic characteristics of Kuwaiti 


















Kuwait City 83 (26.6)
Hawalli 113 (36.2)
Farwaniya 58 (18.6)










SD = standard deviation; KD = Kuwaiti dinar.
*Total dataset for this variable was 275 due to missing data for 37 
subjects. †Total dataset for this variable was 309 due to missing data for 
three subjects. ‡Total dataset for these variables was 310 due to missing 
data for two subjects. §Total dataset for this variable was 304 due to 
missing data for eight subjects.
Table 2: Clinical characteristics of Kuwaiti ministry 
employees with diabetes (N = 312) 
Characteristic n (%)




Median (range) 6.0 (0.1–36.9)
Comorbidities†
High cholesterol 162 (59.8)
High blood pressure 145 (53.5)
Diabetic retinopathy 68 (25.1)
Diabetic foot problems 47 (17.3)
Diabetic kidney disease 19 (7.0)
Heart attack 12 (4.4)
Stroke 9 (3.3)






Current smoker 74 (24.6)






DM = diabetes mellitus; BMI = body mass index.
*Total dataset for this variable was 289 due to missing data for 23 subjects. 
†Percentages for this variable add up to more than 100% as some subjects 
may have reported multiple comorbidities. Total dataset for this variable 
was 271 due to missing data for 41 subjects. ‡Total dataset for this variable 
was 301 due to missing data for 11 subjects. §BMI was calculated from self-
reported height and weight measurements. Total dataset for this variable 
was 283 due to missing data for 29 subjects.
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This study was approved by the Kuwait Ministry 
of Health and the Ethical Committee of the Kuwait 
Institute for Scientific Research. Written consent was 
obtained from all of the participants prior to their 
enrollment. All subjects were informed that their 
participation was voluntary and that any data collected 
would remain anonymous and confidential. 
Results
Of the 5,417 employees screened, 345 (6.4%) reported 
having previously received a DM diagnosis; of these, 
312 agreed to participate in the study (response rate: 
90.4%). A total of 29 employees (0.3%) had type 1 DM 
while 283 (90.7%) had type 2. The mean age was 45.6 
years. Most participants were of Kuwaiti nationality 
(64.1%), male (63.4%) and had a high education level 
(48.7%) and a low monthly income (43.8%) [Table 1]. 
The median DM duration was 6.0 years and the most 
prevalent comorbidities were high cholesterol levels 
(59.8%), high blood pressure (53.5%) and diabetic 
retinopathy (25.1%). According to self-reported height 
and weight measurements, many individuals were 
either overweight (38.9%) or obese (46.3%) [Table 2].
The mean DM knowledge score was 8.33 ± 2.20 
(median score: 9) and the mean preventative practice 
score was 5.62 ± 2.60 (median score: 5). Only 6.1% of 
participants had high levels of DM-related knowledge, 
with the remaining 74.0% and 17.6% demonstrating 
average and low knowledge levels, respectively. 
Specifically, knowledge questions regarding diet, the 
treatment of low glucose levels and the nature of the 
glycated haemoglobin (HbA1c) test were answered 
correctly by less than half of the participants (range: 
24.4–47.4%). While 49.4% of the participants claimed 
to attend follow-up appointments with their doctors 
every three months or more often, 18.9% of the 
patients indicated that they did not attend regular 
follow-up appointments with their doctors or only did 
so on an annual basis. 
Between 63.8–73.4% of participants reported 
owning a glucometer and checking their cholesterol 
levels regularly. Moreover, between 40.4–51.9% of 
the participants indicated that they adhered to 
recommended guidelines related to kidney function 
and micro-albuminuria testing and knew their latest 
HbA1c level, visited a dietician, controlled their blood 
glucose levels and underwent eye examinations and 
regular checkups. Of the participants, 31.7% reported 
appropriately examining their feet, 23.3% reported 
exercising regularly, 19.9% underwent HbA1c 
testing and 11.9% had regular diabetic neuropathy 
examinations. A total of 32.3% and 20.5% of the 
subjects, respectively, indicated that they checked 
Table 3: Associations between diabetes-related knowledge* 
and sociodemographic characteristics among Kuwaiti 
ministry em-ployees with diabetes (N = 312)











≤40 8.2 ± 2.2
0.740
- -
41–49 8.3 ± 2.0 0.095 
(-0.5–0.7)
0.761




Male 8.2 ± 2.3
0.440
- -




Kuwaiti 8.2 ± 2.1
0.240
- -




Married 8.4 ± 2.2
0.227
- -









Kuwait City 8.1 ± 2.3
0.067
- -
Hawalli 8.7 ± 2.2 0.524 
(-0.2–1.2)
0.110














Low 7.5 ± 2.1
<0.001§
- -
Average 7.9 ± 2.2 0.313 
(-0.4–1.0)
0.387
High 9.0 ± 1.9 1.510 
(0.9–2.1)
<0.001
Monthly income in KD
<1,000 7.9 ± 2.1
<0.001§
- -
1,000–2,000 8.5 ± 2.2 0.521 
(0.0–1.1)
0.060
>2,000 9.3 ± 1.9 0.896 
(0.2–1.6)
<0.001
DM = diabetes mellitus; SD = standard deviation; CI = confidence interval; 
KD = Kuwaiti dinar. *Knowledge levels were assessed using an Arabic version of 
the 14-item Diabetes Knowledge Test.7,16 †Difference in mean score. ‡Adjusted for 
age, gender and education level (income was not included due to the collinearity of 
this variable). §Using a Chi-squared test.
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their blood glucose regularly and took the HbA1c 
test appropriately.
In the crude analysis, education level and 
income were significantly associated with high DM 
knowledge (P <0.001 each). Although both nationality 
and place of residence were significantly associated 
with income, these factors did not have a significant 
Table 4: Associations between preventative practices* and 
sociodemographic factors among Kuwaiti ministry emplo-













≤40 5.7 ± 2.6
0.296
- -
4–49 5.3 ± 2.3 -0.343 
(-1.1–0.4)
0.382




Male 5.5 ± 2.7
0.196
- -




Kuwaiti 5.8 ± 2.6
0.196
- -




Married 5.7 ± 2.6
0.862
- -
Single 5.5 ± 2.7 -0.262 
(-1.5–1.0)
0.681




Kuwait City 5.9 ± 2.9
0.294
- -
Hawalli 5.6 ± 2.5 -0.092 
(-0.9–0.7)
0.831














Low 5.5 ± 2.7
0.183
- -
Average 5.3 ± 2.7 -0.587 
(-1.5–0.3)
0.195
High 5.9 ± 2.4 0.193 
(-0.6–1.0)
0.633
Monthly income in KD
<1,000 5.3 ± 2.5
0.012
- -
1000–2000 5.7 ± 2.6 0.657 
(0.0–1.3)
0.057
>2,000 6.5 ± 2.4 1.376 
(0.5–2.3
0.002
SD = standard deviation; CI = confidence interval; KD = Kuwaiti dinar.
*Preventative practices were assessed using a 14-item Arabic-language 
questionnaire based on the recommendations of the American Diabetes 
Association.17 †Difference in mean score. ‡Adjusted for age, gender and 
smoking status. 
Table 5: Associations between preventative practices* and 
clinical characteristics among Kuwaiti ministry employees 











DM duration in years
≤3 5.0 ± 2.2
0.006
- -
3–10 6.0 ± 2.6 0.805 
(0.0–1.6)
0.037
>10 6.0 ± 2.9 0.919 
(0.0–1.7)
0.026
Number of DM complications
0 5.6 ± 2.4
0.781
- -
1 5.7 ± 2.8 0.328 
(-0.5–1.1)
0.411
2 5.9 ± 3.3 0.446 
(-0.8–1.7)
0.473











5.9 ± 2.6 -0.999 
(-1.8–0.0)
0.019




≤25.00 5.8 ± 3.1
0.839
- -
25.01–30.00 5.6 ± 2.6 -0.179 
(-1.1–0.8)
0.709




Low 4.6 ± 2.7
<0.001
- -
Average 5.8 ± 2.5 0.713 
(0.0–1.6)
0.092
High 6.9 ± 2.6 1.783 
(0.4–3.2)
0.015
SD = standard deviation; CI = confidence interval; DM = diabetes mellitus; 
BMI = body mass index.
*Preventative practices were assessed using a 14-item Arabic-language 
questionnaire based on the recommendations of the American Diabetes 
Association.17 †Difference in mean score. ‡Adjusted for age, gender and income. 
§Knowledge levels were assessed using an Arabic version of the 14-item Diabetes 
Knowledge Test, with scores of ≤6, 7–11 and ≥11 indicating low, average and 
high knowledge levels, respectively.7,16
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impact on knowledge scores [Table 3]. Only income 
was significantly associated with higher preventative 
scores (P = 0.012), even after adjusting for age and 
gender [Table 4]. Knowledge score was the only 
significant factor associated with high preventative 
practice scores in both the crude and adjusted analyses 
(P <0.050) [Table 5].
Discussion
This cross-sectional study assessed the level of DM 
knowledge and adherence to ADA-recommended prev- 
entative practices among government employees with 
DM in Kuwait.17 The estimated prevalence of diabetes 
in the sample (6.3%) was much lower than that est-
imated for the general population (25.4%); this may be 
due to the fact that younger and geriatric individuals 
were omitted from the current study.4 In addition, 
individuals in Kuwait with severe diabetes are usually 
exempted from work and so were not included in the 
study population. The characteristics of the current 
sample also differed from the general population in 
terms of nationality, gender and education; according 
to the 2011 national census, Kuwaitis represented 
only approximately one-third of the total population, 
there was a preponderance of males (56.7%) due to the 
presence of male immigrant workers and only 15.9% of 
the population had a high education level.18 
In the current study, the mean DM knowledge 
score was slightly lower than that noted in a previous 
study involving patients with type 2 DM attending 
diabetes clinics in Kuwait, although both mean scores 
fell within the average range (8.33 versus 8.93).7 To 
some extent, this finding is to be expected as the 
current sample was recruited from a community 
setting and therefore included individuals who did 
not attend regular follow-up appointments with 
healthcare practitioners and would accordingly have 
less knowledge of their condition. However, it should 
be noted that participants in the current study were 
younger (mean age of 45.6 versus 55.6 years), more 
highly educated (48.7% versus 4.4% with a university 
education) and had a lower disease severity (32.4% 
versus 57% with DM-related complications) than those 
of the previous study.7 Nevertheless, it is alarming 
that only 6% of participants in the current sample 
had high levels of DM-related knowledge, revealing a 
considerable knowledge gap. Moreover, less than half 
of the participants could correctly answer several 
specific knowledge questions, particularly those 
regarding diet, the treatment of low glucose levels 
and the nature of the HbA1c test; these results are 
comparable to those reported previously.7
The current study evaluated levels of DM 
knowledge using a modified version of the Diabetes 
Knowledge Test.16 A previous study using the same 
assessment tool found that age, smoking status, 
number of DM-related complications and DM 
duration were significantly associated with DM knowl- 
edge scores.7 These associations were not observed 
in the current study, possibly because the ages of 
the participants spanned a relatively narrow range, 
smoking was more infrequent and the sample was 
derived from a community setting and therefore 
had fewer complications. Al-Qazaz et al. reported a 
significant association between diabetes knowledge 
and education levels among 505 type 2 diabetics 
in a tertiary institute in Malaysia; this finding was 
consistent with that observed in the current study.8 
Overall, education and income levels seem to be 
factors which are unaffected by selection bias. 
Adherence to preventative practices is important 
to reduce the risk of developing DM-related comp-
lications, such as neuropathy, nephropathy and 
retinopathy.9 High preventative practice scores were 
associated with both income and education levels in 
the current study. In general, individuals with higher 
education levels and incomes have increased general 
knowledge regarding their health and greater access 
to health facilities, which often translates to greater 
DM-related knowledge and adherence to preventative 
practices.2,19 Similarly to a previous study conducted 
in India, high knowledge scores were significantly 
correlated with preventative practice scores in the 
present study, suggesting that people who are more 
aware of the disease and its associated complications 
are more likely to adhere to recommended preventative 
practices.20 Another study reported significantly lower 
levels of adherence to preventative practices among 
newly diagnosed patients, indicating an association 
with DM duration.9 Greater adherence to preventative 
practices has also been reported among nonsmokers, 
which is appropriate as such individuals tend to be 
more health conscious than smokers.21
In the current study, the median preventative 
practice score was 5, indicating that participants 
followed only approximately one-third of the prevent-
ative practices recommended by the ADA.17 Critically, 
only 32.3% of the current sample reported regularly 
an unsatisfactory level of adherence to recommended 
guidelines among 5,000 subjects with DM visiting 
a tertiary hospital in South Korea; however, 84.9% 
of patients reported having undergone an HbA1c 
test in comparison to only 20% of participants in the 
current study.9 This difference could be due to the fact 
that DM patients recruited from a tertiary hospital 
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probably received more detailed information about 
the importance of achieving glycaemic control and 
had closer contact with their healthcare providers. 
However, less than 46% of the Korean sample adhered 
to guidelines about lipid profiles, renal function 
testing, and eye examinations, which is comparable to 
the findings of the present study.9 
The findings of the current study indicate the 
need for extensive educational and health-promoting 
DM campaigns in the Kuwaiti community, with 
special outreach tactics to target individuals of a lower 
socioeconomic status.22 Moreover, healthcare providers 
caring for diabetics (such as diabetes educators, 
primary care doctors and diabetes specialists) should 
be made aware that members of the general public 
may demonstrate average DM-related knowledge and 
poor adherence to preventative practices. In addition, 
healthcare providers should implement various 
screening and monitoring tests, including HBA1c, 
micro-albuminuria, diabetic retinopathy and diabetic 
peripheral neuropathy tests; this will not only improve 
DM management but may also positively affect their 
patients’ DM-related knowledge levels and adherence 
to preventative practices. To this end, healthcare 
providers should educate all patients and encourage 
preventative practices such as daily blood sugar 
measurements and exercise schedules.14,15,23 
A major limitation of the current study was that 
the sample was not representative of the general 
Kuwaiti population; it is therefore expected that the 
results would differ from those of a more repres-
entative sample. Similar to other research, the data 
in this study were self-reported and subject to 
expectation bias.24 These findings may overestimate 
the level of adherence to preventative practices and 
underestimate the severity of DM cases. Finally, 
the current study did not address different patient- 
and health system-related barriers to adherence for 
recommended preventative practices.17,25
Conclusion
This study found that a community sample of 
government employees in Kuwait with either type 1 
or type 2 DM demonstrated average DM-related 
knowledge levels and poor adherence to recommended 
preventative practices. These findings are alarming 
even considering the potential for estimation error 
due to sample bias. There is therefore an urgent need 
for healthcare providers and policy-makers in Kuwait 
to design, implement and promote various DM 
prevention strategies targeting diabetic government 
employees, in particular those of lower socioeco- 
nomic status.
conflict of interest
The authors declare no conflicts of interest. 
funding
No funding was received for this study.
References
1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence 
of diabetes: Estimates for the year 2000 and projections 
for 2030. Diabetes Care 2004; 27:1047–53. doi: 10.2337/
diacare.27.5.1047.
2. Karbalaeifar R, Kazempour-Ardebili S, Amiri P, Ghannadi S, 
Tahmasebinejad Z, Amouzegar A. Evaluating the effect of 
knowledge, attitude and practice on self-management in 
patients with type 2 diabetes. Acta Diabetol 2016; 53:1015–23. 
doi: 10.1007/s00592-016-0905-6.
3. Abdella N, Al Arouj M, Al Nakhi A, Al Assoussi A, Moussa M. 
Non-insulin-dependent diabetes in Kuwait: Prevalence rates 
and associated risk factors. Diabetes Res Clin Pract 1998; 
42:187–96. doi: 10.1016/S0168-8227(98)00104-1. 
4. Channanath AM, Farran B, Behbehani K, Thanaraj TA. State of 
diabetes, hypertension, and comorbidity in Kuwait: Showcasing 
the trends as seen in native versus expatriate populations. 
Diabetes Care 2013; 36:e75. doi: 10.2337/dc12-2451.
5. Hartayu TS, Mi MI, Suryawati S. Improving of type 2 diabetic 
patients’ knowledge, attitude and practice towards diabetes 
self-care by implementing Community-Based Interactive 
Approach-diabetes mellitus strategy. BMC Res Notes 2012; 
5:315. doi: 10.1186/1756-0500-5-315.
6. Padma K, Bele SD, Bodhare TN, Valsangkar S. Evaluation of 
knowledge and self care practices in diabetic patients and their 
role in disease management. Natl J Community Med 2012; 
3:3–6.
7. Al-Adsani AM, Moussa MA, Al-Jasem LI, Abdella NA, Al-
Hamad NM. The level and determinants of diabetes knowledge 
in Kuwaiti adults with type 2 diabetes. Diabetes Metab 2009; 
35:121–8. doi: 10.1016/j.diabet.2008.09.005.
8. Al-Qazaz HKh, Sulaiman SA, Hassali MA, Shafie AA, 
Sundram S, Al-Nuri R, et al. Diabetes knowledge, medication 
adherence and glycemic control among patients with type 
2 diabetes. Int J Clin Pharm 2011; 33:1028–35. doi: 10.1007/
s11096-011-9582-2.
9. Oh SW, Lee HJ, Chin HJ, Hwang JI. Adherence to clinical 
practice guidelines and outcomes in diabetic patients. Int J Qual 
Health Care 2011; 23:413–19. doi: 10.1093/intqhc/mzr036.
10. Bains SS, Egede LE. Associations between health literacy, 
diabetes knowledge, self-care behaviors, and glycemic control 
in a low income population with type 2 diabetes. Diabetes 
Technol Ther 2011; 13:335–41. doi: 10.1089/dia.2010.0160.
11. McManus RM, Stitt LW, Bargh GJ. Population survey of 
diabetes knowledge and protective behaviours. Can J Diabetes 
2006; 30:256–63. doi: 10.1016/S1499-2671(06)03009-7.
12. Kheir N, Greer W, Yousif A, Al Geed H, Al Okkah R. 
Knowledge, attitude and practices of Qatari patients with type 
2 diabetes mellitus. Int J Pharm Pract 2011; 19:185–91. doi: 10. 
1111/j.2042-7174.2011.00118.x.
13. Abahussain NA, El-Zubier AG. Diabetes knowledge among self 
reported diabetic female teachers: Al-Khobar, Saudi Arabia. J 
Family Community Med 2005; 12:43–8.
14. Al-Maskari F, El-Sadig M, Al-Kaabi JM, Afandi B, Nagelkerke N, 
Yeatts KB. Knowledge, attitude and practices of diabetic 
patients in the United Arab Emirates. PLoS One 2013; 8:e52857. 
doi: 10.1371/journal.pone.0052857.
Ahmad J. Abdulsalam, Abdullah E. Al-Daihani and Kostantinos Francis
Clinical and Basic Research | e451
15. Al Bimani ZS, Khan SA, David P. Evaluation of T2DM related 
knowledge and practices of Omani patients. Saudi Pharm J 
2015; 23:22–7. doi: 10.1016/j.jsps.2013.12.006.
16. Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson RM, 
Hiss RG, et al. The reliability and validity of a brief diabetes 
knowledge test. Diabetes Care 1998; 21:706–10. doi: 10.2337/
diacare.21.5.706.
17. American Diabetes Association. Executive summary: Standards 
of medical care in diabetes - 2012. Diabetes Care 2012; 35:S4–10. 
doi: 10.2337/dc12-s004.
18. Kuwait Central Statistical Bureau. Annual statistical abstracts. 
From: www.csb.gov.kw/Socan_Statistic_EN.aspx?ID=18 
Accessed: Jul 2017.
19. Agardh E, Allebeck P, Hallqvist J, Moradi T, Sidorchuk A. Type 
2 diabetes incidence and socio-economic position: A systematic 
review and meta-analysis. Int J Epidemiol 2011; 40:804–18. 
doi: 10.1093/ije/dyr029.
20. Balasubramaniyan N, Ganesh Kumar S, Ramesh Babu K, 
Subitha L. Awareness and practices on eye effects among 
people with diabetes in rural Tamil Nadu, India. Afr Health Sci 
2016; 16:210–17. doi: 10.4314/ahs.v16i1.28.
21. Kelly MP, Barker M. Why is changing health-related behaviour 
so difficult? Public Health 2016; 136:109–16. doi: 10.1016/j.
puhe.2016.03.030.
22. Rhee MK, Cook CB, El-Kebbi I, Lyles RH, Dunbar VG, 
Panayioto RM, et al. Barriers to diabetes education in urban 
patients: Perceptions, patterns, and associated factors. Diabetes 
Educ 2005; 31:410–17. doi: 10.1177/0145721705277022.
23. Pirdehghan A, Poortalebi N. Predictors of adherence to type 2 
diabetes medication. J Res Health Sci 2016; 16:72–5.
24. Guess ND, Caengprasath N, Dornhorst A, Frost GS. Adherence 
to NICE guidelines on diabetes prevention in the UK: Effect 
on patient knowledge and perceived risk. Prim Care Diabetes 
2015; 9:407–11. doi: 10.1016/j.pcd.2015.04.005.
25. Zgibor JC, Songer TJ. External barriers to diabetes care: 
Addressing personal and health systems issues. Diabetes Spectr 
2001; 14:23–8. doi: 10.2337/diaspect.14.1.23.
